In this study a questionnaire regarding background information, energy resource cognition and energy resource attitude of junior high school students would be investigated. Ninety-nine questionnaires were given to the students of Kai-syuan Junior High School, and 100% of those questionnaires were returned and determined suitable for analysis. They were analyzed by using descriptive statistics, the independent sample T test, the paired sample T test, and the Pearson Correlation Analysis for the following results:
I. INTRODUCTION
Energy resources are the foundation of human civilization, having much to do with the safety and stability of a nation. As global warming worsens, the excessive emission of carbon dioxide and waste of energy resources have become a universal problem that all countries are eager to solve. However, when planning the development of carbon and energy reduction technology, most countries only focus on the techniques rather than any human-centered methods that are able to create social values. After the Industrial Revolution, energy resources were used to sustain the basic functions and foundational structures of civilization and to satisfy human need on both a physiological and psychological level. Facing the global issue of energy conservation and carbon reductions, traditional thinking has generally focused on increasing the transfer efficiency of energy resources, developing renewable energy resources in addition to developing carbon capture and sequestration techniques [1] - [4] . This study discusses the problem with the situation of energy education from the standpoint of Junior High School students. By using cognitive and behavioral science knowledge, the researchers tried to understand the concept and acceptance of energy conservation and carbon reduction among junior high school students. In the long run, changing the cognition and behavior of the younger population is actually a very inexpensive method of achieving social benefits [5] - [9] . Now, high school education in Taiwan has increased the importance placed on covering green energy. Although green energy is not a recent issue, the required background knowledge does not go beyond what is taught on the current junior high school Science curriculum and Chemistry and Technology curricula. It is hoped that the findings from this research will assist in the integration of the green curriculum and provide relevant supplementary measures. If students are introduced to a new green energy technology earlier in the school curriculum, it is beneficial for the development of green energy. The implementation of a series of energy education programs during the Junior High School years have been put into place to this aim. Therefore, it is necessary to build a relative framework on energy education so that it becomes rooted in the minds of the following generations.
II. METHODOLOGY
In this study, a self-made "Energy Education Promotion Manual" is used to implement cognitive teaching, while using the self-made "I-Lan County Junior High School Student Energy Resource Cognition and Attitude Questionnaire" as the instrument (Appendixed questionnaire). This section can be divided into four parts: Research Design, Instrument, Participants, and Procedure and Data Analysis.
A. Research Design
The primary method used in this research is the questionnaire method. Using the self-authored "Energy Resource Education Advancement Manual", cognitive education is administered. The students are questioned before and after administration. The effectiveness of energy resource education in improving energy resource cognition and attitude is then discussed.
B. Instrument
The instrument used in this study is the self-made "I Lan County Middle School Student Energy Resource Cognition and Attitude Questionnaire". The questionnaire can be divided into three parts: background variables, an energy resource cognition questionnaire and an energy resource attitude questionnaire. 1) The variables considered in this research are described as follows: a) Independent variable: personal background variables. b) Dependent variable:  "Energy resource cognition" score: The energy resource cognition test is an assessment of the energy resource cognition of students who had had energy resource education. High scores demonstrate that such a student displays a better energy conservation and carbon reduction cognition.  "Energy resources attitude" score: The energy resource attitude test is an assessment of the energy resource cognition of students who had taken energy resource education. High scores demonstrate that such a student exhibited the correct attitude more often.
2) Energy resource cognition questionnaire
The energy resource cognition questionnaire in total had 40 questions, all of which were multiple choice. In order to ensure that the most suitable material and vocabulary were used, 11 middle school Natural and Life Technology teachers were asked to examine the questionnaire and provide opinions regarding any adjustments they thought were needed.
3) The energy resource attitude questionnaire can be broken up into 5 levels: a) Energy reduction attitude; b) Green thinking; c) Life style; d) Consumer behavior; e) Personal welfare; In total, 21 questions were given. A 5 point scale was used and students were asked to respond based on their level of agreement. Selecting "Strongly Agree" was given 5 points. Selecting "Agree" was given 4 points. Selecting "Neutral" was given 3 points. Selecting "Disagree" was given 2 points. Selecting "Strongly Disagree" was given 1 point.
C. Participants
The participants consisted of 99 ninth graders from Kai-Syuan Junior High School in 2009. 100% of the questionnaires were returned and determined suitable for processing.
D. Procedure and Data Analysis
This research primarily uses questionnaires to collect data and then the statistical software SPSS Statistics 17.0 to perform statistical analysis of the data. The statistical methods used in this research are described below: a) Descriptive Statistics: using individual scores, average and standard deviation to describe analyze and discuss the results of the background variables, energy resource cognition questionnaire and energy resource attitude questionnaire. b) Independent Sample T Test: the independent sample T test is used to separately differentiate the performance of male and female students regarding:  Energy reduction attitude  Green thinking  Life style  Consumer behavior  Personal well-being, as well as total energy resource attitude. c) Paired Sample T Test: the paired sample T test is used to differentiate student performance, before and after the energy resource education was administered, so that the effectiveness of the education could be assessed. d) Pearson product-moment correlation: The data collected from the questionnaire is by the product-moment correlation method. Whether there is significant correlation between "attitude toward energy" and the attitude toward saving energy, Green ideas, life style, consumer behavior, personal benefit, and overall attitude toward energy in "Attitude toward Energy Questionnaire" is analyzed.
III. RESULTS AND DISCUSSION

A. Student Background Information Analysis
This research focused on 99 middle school 9 th grade students. There were 50 males and 49 females in total.
B. Energy Resource Cognition Questionnaire Analysis 1) Cognition questionnaire pre-test and post-test score descriptive statistics
The energy resource questionnaire in total had 40 multiple choice questions, and correct answers were awarded 1 point. The highest pre-test score was 36 points and the lowest pre-test score was 9 points with an average score of 23.94 points. This performance demonstrated that a mid-level score performance already existed before the education was administered. The highest post-education test score was 37 and the lowest was 8 points while the average was 27.98 points (Table I) . The pre-and post-test cognition questionnaire results were processed using a paired sample T test. Overall, student performance improved after education (Table II) .
Singular problems with 6,8,10,14,15,21,22,23,27,33,34,35 and 36 were discussed in order to assist students in significantly increasing their cognition; the greenhouse effect and substitute energy resources, such as fuel cells, were explained, allowing students to build a knowledge base.
However questions 37 and 38 showed decreased student cognition and have therefore been designated as parts of the curriculum that need to be clarified.
C. Energy Resource Attitude Questionnaire Analysis 1) Description statistics of the energy resource attitude questionnaire
In total there were 21 questions, which were divided into the following five sections: energy conservation attitude, green thinking, life style, consumer behavior, and personal welfare. Table III shows that energy conservation attitude had the highest score, which demonstrates that students already had conscious approaches toward energy consumption. However, as indicated by their scores, the students were unable to transfer this mindset to their consumer behavior and life style. In order to help students incorporate energy consumption conscious attitudes into their daily lives, teachers will motivate and reward students for their accomplishments.
2) Male and female energy resource attitude independents sample T test analysis
Overall, males and females both demonstrated capable energy resource attitudes (Table IV) .
However on the individual levels of "life style" and "personal welfare," males exhibited more significantly positive attitudes because most females display a stronger desire for physical consumption than males, whose focus is more conceptual.
D. Pearson Product-moment Correlation: Cognition and Attitudes of Energy Resource
Pearson Product-moment Correlation Analysis was used to compare post-test cognitive questionnaire results after energy education teaching focusing on an energy reduction attitude of green thinking, life style, consumer behavior, and personal welfare. The positive r correlation coefficient shows a positive correlation, while the negative r shows a negative correlation. The magnitude of r represents the correlation level. This study uses 0.2 and 0.5 as the standard to judge the correlation level. r>0.5 shows a highly correlation, 0.2<r<0.5 shows a moderate correlation, and r<0.2 shows a low correlation. There is positive correlation between the post-test results and their energy reduction attitude, life style, and overall attitude toward energy. As shown in Table V , students with higher energy cognition also have better attitudes toward energy.
IV. CONCLUSION
In this study, a self-made "Energy Education Promotion Manual" is used to implement cognitive teaching. Participants were given a pre-test before energy education instruction and a post-test after it. Then, any differences in energy cognition and attitude were analyzed.
The performance of the students before and after their education was assessed. Before the energy education, the students achieved an intermediate level of energy resource cognition, getting an average score of 23.94 points, and had increased scores of 27.98 points after it. Using a paired sample T test, it was found that, after the energy education, the students displayed significant improvement (t=4.320***). These results show that this Energy Education Promotion Manual can effectively improve students' energy cognition. The effectiveness of this manual was especially significant in the global warming and substitute energy resource sections. Regarding energy resource attitudes, the overall score was at an average level with the energy attitude getting the best score of 4.341 and green thinking, life styles and consumer behavior being below average. It showed that students have already established a right attitude toward energy conservation, but they are unable to apply it in daily life. On the differences between the energy resource attitudes of males and females, males scored significantly higher in the life style and personal welfare categories.
Regarding the correlation analysis on energy cognition and attitude, it is positively related between the attitude on energy conservation, life style, and overall energy attitude and cognition post-test score after energy education. Students with a greater energy cognition have better energy attitude and understanding of energy conservation and are thus more likely to proactive in this field. All findings in this study will be useful to improvement of energy education in high school.
APPENDIX-QUESTIONNAIRE Energy Awareness and Attitudes Questionnaire for Middle School Students in Ilan County Dear all,
The purpose of this academic questionnaire is to collect information about current students' understanding and attitudes towards energy. Your personal information and answers will not be disclosed or shared with any third party, please feel free to answer as honestly as possible. Your answers to this questionnaire mean a great deal of help for the research, thank you very much! Sincerely, National Ilan University
Descriptions:
The Questionnaire contains three parts, the first part consists of four questions regarding "personal information"; the second part consists of 40 questions regarding "energy awareness"; the third part consists of 21 questions regarding "energy attitudes". The purpose of using proton exchange membrane fuel cell is to accelerate the efficiency of heat generation (B)Electricity is generated by converting chemical energy to electricity energy (C)Water will be generated if we use hydrogen gas as the fuel for the cell(D) Direct methanol fuel cell is more beneficial to the environmental protection than proton exchange membrane cell. 21. Energy conservation is the responsibility of adults, the children have nothing to do with it.
A. Personal Information
□□□□□
2.
No matter how hard I try to save energy, my endeavor will not be much help to the overall energy saving.
□□□□□
3.
Taking a bath promotes blood circulation, so we should take a bath more often. □□□□□ 4.
I think it is alright not to turn off the radio if I fall asleep while I listen to the music. □□□□□ 5.
The warming phenomenon caused by the greenhouse effect has so far not yet affected our survival severely, so we do not need to pay attention to it. □□□□□
6.
Feel free to work on energy conservation, but for those who do not care, that is alright too.
□□□□□
7.
In order to maintain a quality lifestyle, we do not need to save energy or turn off lights when leaving.
□□□□□
II.
Ideas for green living 8. I think summarizing carbon dioxide emissions throughout the world is a feasible way to reduce carbon.
□□□□□
9.
We should grow more trees to protect forests if we wish to control the rise of greenhouse gases. □□□□□ 10. I will get right on it if I know more ways to save energy. □□□□□ 11.
I think all buildings should improve the ventilation in order to reduce the use of air-conditioning system.
□□□□□
12.
Energy waste will cause usable energy converting into scattered heat, which does not go with the concept of environmental protection.
□□□□□
III. Lifestyle
13. I used to grow plants to improve the environment and reduce the greenhouse effect. □□□□□ 14.
I rather take the stairs than the elevator in school or in the department store. □□□□□ 15.
We can feed more people by eating vegetables and fruits instead of meat and fish; hence I am willing to make adjustments of my eating habits.
□□□□□
IV.
Consumer behaviors 16. I will choose to use solar calculator first if it has the same function. □□□□□ 17.
I am willing to grow a lot of plants to improve the environment and reduce the □□□□□ greenhouse effect. 18.
I will suggest my parents to take the public transportation if they plan to visit Taipei. □□□□□ V.
Personal benefits
19.
Resources consumed by humans will never be reduced. □□□□□ 20.
I think the 4 th nuclear power plant could cause radiation leaks, so I would rather have restrictions on electricity use in summer than agree on the construction of the 4 th nuclear power plant.
□□□□□
21.
Even if scientists prove that global warming is not directly linked with human activities, I am still willing to use as less energy as I can to reduce carbon dioxide.
□□□□□
Other Suggestions or Comments Regarding Energy:
Thank you for taking time to answer this questionnaire. If you have any other suggestions or comments, please write them here. Thank you very much for your cooperation. This is the end of the questionnaire. Thank you for taking time to answer this questionnaire. Please check whether you have completed answering every question. Thank you again for your cooperation.
